Introduction
Medication-related errors injure 1.3 million patients annually. 1 Defined as "any preventable event that may cause or lead to inappropriate medication use or patient harm…," 2 medication errors can occur any step in the medication use process, including procurement, prescribing, dispensing, administration, and monitoring. 2, 3 When all these phases are taken into account, it has been estimated that a hospitalized patient is subjected to, on average, more than 1 medication error per day. 4 Despite limited published evidence on the topic of medication errors among trainees, these learnersincluding pharmacy and pharmacy technician students, and residents as well as other health care students or new practitioners-likely experience additional risk for committing and/or being associated with errors during training. [5] [6] [7] [8] [9] Because health care facilities seldom report statistics regarding medication errors, researchers have difficulty pinpointing the exact role inexperience plays in medication errors. Yet given the rates at which medication errors occur, we may infer that most learners will commit or witness a medication error during training. [10] [11] [12] Even if medication errors are avoided during defined learning experiences, mistakes will occur in practice, even among the best practitioners.
Hess et al 10 identified medication errors specific to health care students submitted to the Pennsylvania Patient Safety Authority from July 2010 to July 2015. Of the 711 errors identified (with 44 of these attributed to student pharmacists), a large percentage (40.9%) involved high-alert medications, such as insulin, opioids, and anticoagulants. Lesar et al 11 found that physician-prescribing errors occur most frequently in the first year after graduating medical school (intern year) compared with any other year. Specific to medication administration, nursing research cites that the 2 leading factors in nursing students' administration errors are inexperience and distractions. 13 In total, medication errors have been identified as the most common medical error, and recent literature confirms that medical errors continue to contribute to avoidable deaths. 12, 14 Regardless of selected profession or time of year, it is conceivable that during training, learners are at an increased risk of committing medication errors. 15 This fear of committing error often lies quietly in the back of the mind of a student, resident, or newly licensed practitioner, though in many instances it remains unspoken. This commentary seeks to present trainees and their preceptors with strategies to prevent errors from occurring as well as to make recommendations to organization leaders for incorporating trainees into the medication safety culture of their organization.
To the Learner: Acknowledging to Err Is Human and the Danger of Downplaying Near Misses
errors that serve as symptoms of a larger problem. Examples include the following: selecting the wrong drug and subsequently having the barcode scanning equipment trigger an alert of a mismatched product to NDC number or incorrectly typing a word on the drug label that is later caught down the line by another employee. In the end, it is not the size of the error that matters; it is the potential for other errors to follow the same path. Denying the significance of errors for reasons of minor severity or the error was caught "this time" creates a false sense of security. Nor should the practitioner be fooled into thinking that personal promises to "slow down," "pay more attention," or "look it up" afterward are adequate actions to keep one's patients safe. Silent, self-learned lessons after making or catching the "everyday mistake" will not lead to process or system changes, which we ultimately need to truly decrease medication errors.
To prevent medication errors, one must begin by realizing one's fallibility-a given, regardless of one's experience, training, or expertise. Although counterintuitive, accepting this notion is the first step toward understanding the value of the system's role in patient safety. In realizing that patient safety exceeds the boundary of one individual, the new practitioner has the ability to reduce medication errors.
To this end, an organization's continuous quality improvement (CQI) process must be made part of everyday practice. Many organizations, for instance, use a systematic CQI process called the FOCUS-PDCA model. FOCUS-PDCA is an acronym standing for "Find" the problem, "Organize" the team, "Clarify" the current problem, "Understand" the causes of process variation, "Select" an opportunity for change, "Plan" the change, "Do" the process variation, "Check" for improvement, and "Act" to hold the gains. 16 Because any CQI program seeks to demonstrate that changes in processes lead to practice improvements, learners can contribute immediately to several key areas of focus in the organization's CQI approach, including achieving competence, reporting, proactively identifying problems, and maintaining resiliency.
Competence: The American Pharmacists Association code of ethics states, "A pharmacist has a duty to maintain knowledge and abilities as new medications, devices, and technologies become available and as health information advances." 17 To err is human; the clinician in training, however, should hold him or herself accountable for becoming a competent practitioner. This accountability includes maintaining awareness of organizational policies and holding oneself and one's peers accountable to these policies. Reporting: Identify how events are reported, reviewed, and shared within the organization. This includes nearmisses, defined as "an event, situation, or error that took place but was captured before reaching the patient." 18 Near-miss reporting allows the organization to uncover systems and habits prone to error. Several benefits of near-miss reporting include the ability to capture patterns, a larger sample size resulting from increased frequency, limited liability, fewer barriers to data collection, and opportunities for system improvement before causing patient harm. 19 As a colleague in training, one must be aware of the reporting process at each organization, no matter how short one's duration of training. Proactively identify problems: All practitioners will notice habits/situations where safety can be optimized. Creating "work arounds" and quick fixes do not enhance a culture of safety. Take ownership of the assigned clinical service. Report underlying problems through the institution's safety reporting system, and include recommendations for solutions to preceptors and department leaders. Resiliency: Resiliency is the ability to recognize and act adaptively to disruptions. High-reliability organizations emphasize resiliency, the capacity to absorb disturbances that threaten safety. Health care organizations, too, need resiliency, which values behaviors that contribute to an organization's ability to respond flexibly for new and unforeseen demands. 20 As new practitioners progress in their careers, they often become too comfortable. Practicing with a questioning attitude will help maintain resiliency.
To Organization Leaders: Incorporating New Practitioners Into the Culture of Medication Safety
Whereas recognizing and reporting errors and unsafe conditions help practitioners practice preoccupation with failure, engaging trainees in event investigation can further strengthen their abilities to identify safety risks within the medication use system. 21 Trainees are often not well acclimated to the design of safety systems and may not appreciate the nuanced complexities and interactions between people, tasks, technology, and organizational conditions (eg, culture, policies). 22 The Accreditation Council for Pharmacy Education (ACPE) states in their standards for their doctor of pharmacy education that graduates should be able to engage in medication use system management to optimize patient safety. 23 As a nationally recognized requirement, preceptors should include student reporting as a part of the learning experience. For preceptors addressing medication errors, both a corrective and supportive approach should be utilized.
Exposing learners to these various components through event investigation can improve their understanding of the system, heighten their awareness of workflow deviation, and improve their ability to propose system solutions for Annals of Pharmacotherapy 51 (12) prevention. Facilitation with event investigation can be accomplished by both engaging those staff directly involved in an event as well as creating opportunities for uninvolved staff to participate. The RCA 2 : Improving Root Cause Analyses and Actions to Prevent Harm Report, published by the National Patient Safety Foundation, specifically notes that learners should be incorporated into the RCA process as team members, sources of information, and contributors to forming effective and sustainable corrective actions. 24 Another consideration would be creating formalized medication safety rotation experiences for residents or students.
Many supervisors find determining "readiness" or level of mastery needed for independent practice during training or the new hire orientation process a challenge. Assessing baseline competency of medication safety processes of all practitioners should be included in new orientation as well as annual competency assessments. In addition, department leaders should consider developing a competence checklist and determining which skills should be assessed on an annual or biennial basis. Table 1 discusses the most common contributing factors and potential solutions for errors involving staff competency and education according to the Institute for Safe Medication Practices (ISMP). 25 Although this report was designed specifically for community pharmacies, the principles apply to all pharmacy settings.
Individuals committing medication errors, particularly trainees, can become acutely distressed, which may lead to depression, burnout, or decreased quality of life for the individual. 26 Supporting "second victims" of errors and maintaining a just culture is crucial to success. [27] [28] [29] The Second Victim Experience and Support Tool is a survey instrument that can assist organizations with evaluation of second victim support resources. 30
Conclusion
Medication errors involving trainees will occur. Although making errors is part of the learning process, trainees are also poised to solve problems and create solutions. By maintaining competence, reporting near misses, proactively identifying problems, and maintaining resiliency, the student or resident can develop lifelong skills needed for safe medication practice. Organization leaders should incorporate trainees into medication safety processes, measure their competency, and support second victims when errors occur.
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